Increased immunostimulatory activity of polypod-like structured DNA by ligation of the terminal loop structures.
The immunostimulatory activity of phosphodiester DNA containing unmethylated cytosine-guanine (CpG) dinucleotides can be increased by converting it into branched structures. These structures could be stabilized by ligating the 5'- and 3'-ends to form a closed loop with no terminal ends. To further increase the ability of branched DNA assemblies to induce cytokines, a series of tetrapod-like structured DNA, or tetrapodna, were designed using four 48-base oligodeoxynucleotides (ODNs). All these preparations were designed to have the same sequence except for the nick sites, and all the ODNs of one of the tetrapodna preparations were ligated to obtain circular tetrapodna. The nick site significantly influenced the formation of the structure and melting temperature (Tm), but hardly affected the enzymatic stability of the tetrapodna preparations. Circular tetrapodna exhibited a significantly higher Tm and was more stable in mouse serum than its non-ligated counterparts. The amounts of cytokines released from macrophage-like RAW264.7 cells or dendritic DC2.4 cells after addition of circular tetrapodna were not significantly higher than those after addition of other tetrapodna preparations under conditions when no serum was present. However, when serum was present, circular tetrapodna induced the greatest amount of tumor necrosis factor-α, indicating that circular tetrapodna is effective in inducing cytokines under conditions where DNA-degrading enzymes are present. The cellular association of tetrapodna preparations was almost unaffected by ligation of the terminal ends. These results indicate that circular tetrapodna with no terminal ends is more effective than its non-ligated counterparts in the presence of serum.